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ApplilL. No. 09/763,369 

Amd. dated January 16, 2 0 04 

Reply to Office Action of July 18, 2003 



REMARKS 

The Office Action has been carefully reviewed. No 
claim is allowed. Claims 1, 2, 4, and 5 presently appear in this 
application and define patentable subject matter warranting their 
allowance. Reconsideration and allowance are hereby respectfully 
solicited... — — ' 

Claims 1-4 have been rejected under 35 U.S.C. §112, 
second paragraph, as being indefinite because the claims are held 
to be incomplete for omitting essential positive method steps. 
This rejection is believed to be obviated by the amendments to 
claims 1 and 4 . 

Claims 1 and 2 have been rejected under 35 U.S.C. §112, 
first paragraph, as containing subject matter which was not 
described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention. 

1) The examiner states that the disclosure fails to 
provide a convincing correlation between the level of ant i -Tat 
antibodies. Tat protein, or p24 antigen and the stage of disease 
progression. First, the examiner asserts that the disclosure 
fails to measure Tat antigen levels and thus, the skilled artisan 
cannot reasonably ascertain if this is a meaningful marker. 
Second, the examiner indicates that, while it was reported that 
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there was a statistically significant difference between 
nonprogressors (NP) and fast progressors (FP for fast 
progressors, not NP-P) in terms of p24 antigen levels and anti- 
Tat antibody levels, nevertheless, this correlation is extremely 
weak. It is said that the values for the Tat antibody 
measurements were 0.3 9 for nonprogressors and 0.32 for 
progressors ajidjth^ _p2j4 -antigen -were -2-1 . 22- and - 2 9-. 55 - 

in nonprogressors and progressors, respectively. The examiner 
takes the position that these are weak correlations and the 
skilled artisan would be reluctant to employ them in a meaningful 
prognostic protocol. This part of the rejection is respectfully 
traversed . 

The present specification demonstrates a clear inverse 
correlation between ant i -Tat and p24 Ag. As shown in Table 3 on 
page 15 of the specification, they are the only parameters to 
have a coefficient of correlation of 0.641, which is higher than 
the cut-off of 0.5 necessary to assume a correlation. Although 
the examiner mentions the results of Table 1 (page 11) which 
compare Slow Progressors with Fast Progressors, applicants must 
respectfully disagree that this is not the point of Example 1 of 
the present specification for the predictive capacity of anti-Tat 
Abs . When taking the slow progressors, which are patients who 
have initially higher CD4 cell counts (>400/mm"^) , it was observed 
after two years that, among them, some of these patients have 
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exhibited signs of progression (CD4 cell decline below 400, 
clinical symptoms) . Among all the parameters tested (namely 
anti-Tat, anti-p24, anti-Nef, anti-Tetanus Toxoid Antibodies and 
p24 Ag and viral load and CD4 T cells) , only ant i -Tat Abs and p24 
Ag discriminate between those patients (see Table 2, page 13). 
The patients with high anti-Tat Ab levels will most often be 

stable „( call ed_„NP-NP-) , ^ while the -patients- -wit-h-low- ant i -Tat" Ab 

levels will progress (called NP-P) during the 2 year follow-up. 
As a consequence, anti-Tat Abs and p24 Ag are good markers of 
prognosis among seropositive subjects, but not of course when 
they have already reached the AIDS disease stage. This finding 
was indeed novel and unobvious, since all prior art publications 
reported that anti-Tat Abs were not a good predictive marker as 
evidenced by the publications/references cited by the examiner. 
These references however deal with patients mostly at the AIDS 
disease stage, i.e., at a very advanced stage of disease where 
the anti-Tat Abs have nearly disappeared. The present invention 
is based on anti-Tat Abs being used for predicting the evolution 
of a seropositive subject (but not when the subject is already at 
the AIDS stage) , which may help in affording the subject with 
earlier treatment . 

The present method can use standard ELISA, as disclosed 
in the Examples or be based on the neutralization of Tat 
biological activity as measured by the CAT assay. Indeed, in a 
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recent clinical trial, a test based on neutralization in the CAT 
assay has been established and the presence of anti-Tat 
neutralizing Abs is associated with better prognosis in these 
Tat -immunized patients. 20 patients were involved in a clinical 
trial of immunization against Tat in an adjuvant. The 
neutralization assay was performed as follows: 

P r o t o c Q 1- s e rum- of -immunized patients- was--mixed- at — 1/8 0 

dilution in RPMI together with 50 of Native Tat protein. 
After one hour of incubation, the mix was added to Hela cells 
transfected constitut ively with the plasmid LTR-CAT grown in 6 
well -microplates . The negative control was Tat mixed with RPMI 
alone. After 24 hours of culture, the cells were lysed and the 
presence of CAT protein was evaluated by ELISA (ELISA CAT 
detection kit, Boerhinger Manheim) . A sample is considered 
positive for neutralization when the CAT production is inhibited 
by more than 30% compared to the control with no serum. 

Results : Out of 2 0 patients in the trial, 6 happened to 
be positive for neutralization and 14 were negative. The follow- 
up of these patients for another 12 months after the last booster 
showed that the 6 positive patients did not need any treatment 
while 6 out of the 14 negative patients (for neutralization) 
needed treatment at the 12 month follow-up. The need for 
treatment is caused by a decrease in CD4 cell count of greater 
than 40% or an increase of viral load above 100 000 copies/ml. 
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Conclusion : a better prognosis (no treatment during 12 
month follow-up) was more often observed with the patients 
exhibiting neutralizing Abs against Tat (6/6) than with the 
patients who did not exhibit neutralizing titers (only 8/14). 
The difference between the 2 groups is close to significance 
(p=0.07) and larger trials are now being contemplated to confirm 
J^is pre_liiriinary ^result - ~ - — 

2) The examiner states that the prior art teaches that 
Tat antibody profiles are not predictive of clinical outcome in 
HIV-infected patients. It is said that Reiss et al . (1991) 
examined the role of ant i -Tat antibodies in disease progression 
in a large cohort and reported (Abstract, page 165) that 
"antibody profiles to nef , rev, tat, and protease did not 
contribute to the prediction of outcome of infection." It is 
also said that Franchini et al . (1987) examined the association 
of ant i -Tat antibodies with disease progression and concluded 
(Abstract, page 43 7) that "No significant difference in antibody 
prevalence... to the 3'orf, sor, and tat-III proteins 
(approximately 50%) was observed with regard to stage of the 
disease." The examiner further holds that Krone et al . (1998) 
also examined this issue and reported (Abstract, page 261) that 
"Because of the low antigenicity of HIV- tat, antibodies to this 
regulatory protein are not a reliable marker for either early 
HIV-1 infection or subsequent disease progression." Thus, it is 

Page 8 of 16 



^Appln. No. 09/763,369 
Amd. dated January 16, 2 0 04 
Reply to Office Action of July 18, 2003 

the examiner's position that the prior art contradicts the 
assertions made by applicants. This part of the rejection is 
respectfully traversed. 

The disclosures and teachings in the present 
specification present the first major evidence that anti-Tat Abs 
are inversely correlated with p24 antigenemia in all patients, 

and J:h_at. they. _are„go,od .markers.- to. follow-up on- t-he-evol-ution-of 

an HIV-infected patient. Indeed, among apparently healthy 
patients (non progressors) , the ones who exhibit signs of 
progression towards AIDS (significant CD4 cell decline or 
clinical symptoms) are those who have less Abs against Tat. As a 
consequence, anti-Tat Abs can be a good marker for prognosis 

(evaluation of the likelihood of progressing towards disease) . 
Applicants' study disclosed in the present specification has 
shown the applicability of this marker among patients who are not 
at an advanced stage since their CD4 cell counts were still high 

(above 400/mm^) . At later stages of the disease, especially for 
full-blown AIDS patients, it appears that anti-Tat Abs disappear 
and can no longer be used as a prognostic marker. However, among 
patients immunized against Tat, Tat Abs can be raised 
significantly as shown by Gringeri et al . , J Acquir Immune Defic 
Syndr 20:371-375 (1999), a copy of which is attached for the 
examiner's consideration, and the antibodies could thus also be 
used as a prognostic marker. The disclosures of the references 
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cited by the examiner are summarized below. Applicants agree 
with the examiner that these publications do not generally show 
the prognostic role of anti-Tat Abs because in fact, the patients 
analyzed in these studies are patients at advanced stages of 
disease . 

Reiss et al deal with about 270 seropositive patients 

„^P__ j^^^ npt_ chosen, as. non„.progressors--but-rather -as—infected 

patients chosen at random. It should be pointed out that non 
progressors correspond to 1% of infected patients. In this study 
on these already partially advanced subjects, Reiss et al . find 
that the predictive value between -anti-Nef , anti-Tat and anti- 
protease are respectively 11.2, 5.8 and 8.3. This result is 
fully compatible with the data that applicants have found because 
the patients in Reiss et al . are already more advanced than the 
NP patients described in the present specification, and thus, 
they already present a decline in anti-Tat Abs. Reiss et al . did 
not unravel the inverse correlation between anti-Tat Abs and p24 
antigenemia which explains why anti-Tat Abs do not contribute 
statistically to the outcome of infection in the logistic 
regression test they have performed. Applicants did the same 
logistic regression in Example 1 and also found disappearance of 
the effect of anti-Tat Abs (Table 5, page 17) due to the 
correlation with p24 Ag (page 19, lines 4-7) . 
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Franchini et al analyzed the presence of antibodies 
against Tat in 82 patients, among which 28 (full clinical AIDS) 
and 22 (ARC) were already quite advanced in disease progression, 
and 32 were patients at various stages. As seen before, the 
level of ant i -Tat antibodies in such patients have already 
partially disappeared and it is not surprising to observe no 
dif f erence_J-n leyeLs^ of Tat _with .disease^ stage^ -since— they -are— all- 
at advanced stages of the disease. Franchini et al . mentioned 
"diagnostic advantage" in the sense of a diagnostic for 
seropositivity , not in the sense of prognosis for surveillance of 
disease progression. 

Krone et al also worked with patients at a rather 
advanced stage of disease. They observed that not all patients 
have anti-Tat Abs . The low antigenicity of their Tat might also 
be due to the production in the context of a galactokinase fusion 
protein (56 residues added at the N- terminus) , which may impair 
the native conformation of Tat and diminish the antigenicity 
observed in vi tro . 

3) The examiner states the prior art teaches that Tat 
antigen levels are not predictive of clinical outcome in HIV- 
infected patients. This part of the rejection is obviated by the 
amendment to the claims to delete Tat protein as a prognostic 
marker . 
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4) The examiner states the prior art teaches that p24 
antigen levels are not predictive of clinical outcome in HIV- 
infected patients and cites the references below for the 
following disclosures. Donovan et al . (1996) examined the 
relevance of.p24 antigen levels during AIDS-associated 
opportunistic infections and reported (Abstract, page 4 01) "there 
jwas^ iiq c^Mi^tent_pir_signjjE -p2-4 antigen -levels or - 

CD4 cell counts with either the onset of or recovery from an 
event." Pedersen et al . (1992) examined the significance of p24 
antigenaemia in patients receiving zidovudine and acyclovir and 
observed (Abstract, page 821) that "Disease progression occurred 
irrespective of whether p24 -antigen levels declined during 
therapy. No association between p2 4 -antigen responses to therapy 
and baseline disease stage, Karnofsky score or baseline CD4 count 
was detectable... Change in antigen level in response to antiviral 
therapy needs further investigation before it is used as a 
surrogate marker for clinical efficacy of antiviral therapy." 
Additional studies by Molina et al . (1994) also observed that 
"None of these markers correlated with survival" and that "Plasma 
viraemia and ICD-p24 Ag, while providing useful short-term 
markers of zidovudine antiviral activity ih vivo, do not 
correlate with disease progression in patients with advanced HIV 
infection." Finally, Lafeuillade et al . (1994) concluded 
(Abstract, page 1028) that "In fact, p24 antigenemia was 
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correlated with only biological markers of immiine activation ... 
The measurement of anti-p24 antibodies did not appear 
discriminative in our staging." Thus, it is the exmainer's 
position that the skilled artisan would readily question the 
usefulness of p24 antigen measurements as a predictor of disease 
progression. When all the aforementioned factors are considered 

„ in_ to^t.o_,„ the examiner„holds-_that— it— would clearly -requi-re -undue 

experimentation from the skilled artisan to practice the claimed 
invention. This part of the rejection is respectfully traversed. 

As discussed above and as supported by the present 
specification, p24 Ag is inversely correlated to anti-Tat Abs . 
Similarly with anti-Tat Abs, p24 Ag would be meaningless as a 
prognostic marker in advanced stage patients. Since all the 
references cited by the examiner (and discussed individually 
below) deal with patients having full-blown AIDS, it would 
explain why, as commented on by the examiner, these studies do 
not view p24 Ag as a good prognostic marker. The presently 
claimed method involves using p24 protein only as a complementary 
marker with anti-Tat Abs in patients that have not advanced into 
the AIDS stage. 

Donovan et al analyze patients which are at a very 
advanced stage of disease since they exhibit opportunistic 
infections. The authors state that CD4 cell counts as well as 
p24 Ag levels are not correlated with the occurrence of these 
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episodes. From what applicants have observed, this is not 
surprising. The p24 Ag, like anti-Tat Abs, are informative as 
parameters for the initial progression towards AIDS, i.e., when a 
patient has been stable beforehand (whether naturally or by a 
therapy) . 

Pedersen et al present the results of a clinical trial 

__with AZT jon^AIDS._patients Eor_some- treated-patients -(-about -4 0 - 

%) , there is a transient decline of p24 Ag after 4-8 weeks of 
therapy and then an increase again. It is well-known that AZT is 
an antiretroviral agent effective in a transient manner when used 
alone- The fact that p24 Ag returns to high levels in such 
advanced patients is again not surprising given the transient 
effect of AZT alone (there is no other antiretroviral agent since 
acyclovir is directed towards HHV viruses) and the very advanced 
stage of these patients . 

Molina et al claim that markers of viremia such as 
viral mRNA or p24 Ag are not correlated with disease progression 
with advanced HIV patients. They have followed up patients 
before and after treatment by AZT and found no correlation 
between survival and plasma viremia and p24 Ag in these patients 
at very late stages of disease. Applicants agree with this 
finding as in applicants' own studies, they are dealing with 
patients having CD4 cell counts higher than 400/mm^. 
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Lafeuillade et al have analyzed very advanced patients 
and again found no predictive value on disease progression for 
many parameters including anti-p24 Abs and p24 Ag. This is not a 
surprising since these patients are at very advanced stage of 
disease . 

Reconsideration and withdrawal of the rejection are 
there_f pre respectfully requested. 

Claims 3-5 have been rejected under 35 U.S.C. §112, 
first paragraph, as containing subject matter which was not 
described in the specification in such a way as to enable one 
skilled in the art to which it pertains or with which it is most 
nearly connected, to make and/or use the invention. The examiner 
states that the disclosure fails to provide any working 
embodiments demonstrating that HIV Tat vaccines are effective in 
combating HIV infection and disease progression and further holds 
that the state-of-the-art pertaining to HIV vaccine development 
is one of failure. This rejection is obviated by the 
cancellation of claim 3 and the amendment of claims 4 and 5 to 
delete treatment or administration of a tat vaccine as part of 
the claimed method. Rather, claims 4 and 5 are now amended to be 
directed to evaluating an HIV infected individual who has already 
undergone treatment or to evaluating the immune response of a 
non- infected individual who has been immunized. 
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Reconsideration and withdrawal of the rejection are 
therefore respectfully requested. 

In view of the above, the claims comply with 3 5 U.S 
§112 and define patentable subject matter warranting their 
allowance. Favorable consideration and early allowance are 
hereby earnestly urged. 
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Summary: Because administration of Tat protein, the HlV-l loxia lhal induces im- 
munosuppression and apoptosis. may be deleterious to rhc host immune system, a 
dtemically inactivated but noneihe)css immunogcmc Tat preparation. Tat toxoid, was 
used 10 immunize seronegative individuals against Tat. In an open. conL'-olled, phase 
I clinical trial. Tat toxoid turned out to be safe, well tolerdted, and able to trigger a 
specific immune reaciion. In particular, a threefold to more than 10-fold increase of 
circulating antibodies directed against the native Tat was. observed after immunization 
in all of 5 immunized study subjects, together with a positive reaction to delaycd-iypc 
hypersensitivity (DTH) skin test with Tai toxoid in vivo and increased lymphoprolif- 
erativc response to native Tat in vitro. Persistent (>l year) high levels of circulating 
anti-Tat antibodies could prevent the Tai-induccd immune suppression and, following 
HIV- 1 exposure, allow the anii-HIV-l cellular immune response, with its early release 
of protective 3-chemokines, to occur leading to an increase of host resistance, that is, 
protection. Key Words; AIDS vaccine— HIV- 1 -induced immunosuppression — Tat 
toxin — Tat toxoid. 



Anti-AIDS preventive vaccines have been largely in- 
vestigated since 1986 by using, immunogenic HIV- 1 pro- 
teins to generate both humoral and cellular responses in 
humans (1-4). In seronegative patients, the elevation of 
anti-HIV-1 antibodies is inadequate to ensure prevention 
of the host infection, in that they will neutralize at best 
clade-specific but not group- specific viral strains (1,4). 
Conversely, however, the strong and long-lasting cellular 
response could represent an efficient host immune 
weapon (1-4). In effect, it should be stressed that the 
cellular response triggers two major anli-HIV-l defense 
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mechanisms: an early release of P-chemokines (5) that 
could prevent, following exposure, HIV-1 infection (6), 
because the.se cytoJcines compete with the vims for rec- 
ognidon of the CCR5 receptor (7.S) and activation of 
memory CTLs which, following infection, could lyse 
infected cells, impeding viral expansion and progres.<tion 
to AIDS (9,10). Given that the immune response initially 
appears to control virus replicadon. we have focused our 
efforts toward attempting to sustain or improve cellular 
immune responses by targeting speciilc vrra) functions 
which, we believe, contribute to viral subjugation of ihe 
immune system. 

In HlV-l-infecte<3 patients, in contrast to seronegative 
individuals, the cellular response to HIV-1 antigens, 
however, failed to. occur (11). The cellular immunosup- 
pression induced by HlV-J infection (12) is due, at least 
in part, lo the extracellular HIV- 1 Tat protein (1 3). acting 
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in humans as a viral toxin on various tissues including 
vessels (13), the central nervous system (CNS) (14) and 
the uninfecied cells of ihc immune system ( 1 5). Tat sup- 
presses cellular immune responses to antigen, and anti- 
bodies to Tal can reverse this effect (12). It has further 
been shown in a cohort of 250 HIV- 1 -infected long-term 
nonprogressors that high Tat antibody levels were highly 
correlated with low p24 antigencmia and nonprogrcssion 
(16,17). In addition to (he potential role of anli-Tat an- 
tibody in neutralizing Tat-induced immunosuppression 
in vivo, CTL responses to Tat may permit early recog- 
nition and lysis of infected cells, prior to viral assembly 
and release, 

A vaccine inducing this type of response may have the 
potential to reduce viral loads or alternatively to interrupt 
primary infection. Based on these considerations, vacci- 
nation against Tat protein may be an effective compo- 
nent for inclusion in therapeutic regimens for HIV-l in- 
fection or alternatively as one of the subunits in protec- 
tive vaccines. 

•To raisjc specific antibodies antagonistic to the toxic 
(immunosuppressive) extracellular Tat by an active 
immunization (vaccine), we prepared a chemically in- 
activated but immunogenic Tat termed Tat toxoid. Tat 
toxoid proved to be safe, even at high doses, and immu- 
nogenic in animals (mice, rabbits) (IH) and in immuno- 
deficient patients (19). In the present study, it is shown 
that Tat toxoid is also safe and immunogenic in seroneg- 
ative individuals. 



METHODS 

The open, control led. phase I vacL-ine uial was designed to evaluate 
safety and immunogenicity of a Tat toxoid preparation ( 19) in 5 scro- 
negative study subjects, over a 6-month foilow-up period. 



Immunizing Reagents 

The iuununogen referred lo as Tat toxoid was a chemically iaicii- 
vaied recombinant HIV- 1 Tat protein (18.19) adjuvaaied with incom* 
plcie Frcund adjuvant flF-'A>, which consisted of the miijeral oil ISA 
051 from Seppic (Paris. Francej. TAT toxoid was jwcparcd by chemical 
inactivation of recombinant HIV.| TAT proiein, purified by solubili- 
Mtion in frM guaniJine, HCl-coniainin^ buffer, foJlowed by chroma- 
tography on nickel agarose (NT A. Qiagcn. Hilden. Germany). The 
protein was expressed in Escherichia coli as a fu.-?inn protein in 
pRSETA (Invitrogen, San Diego, CA, U.S.A.) that contained six hys- 
trix residues (nickel binding site). HIV-l TATcDNA expression ^'ec- 
tors were rfcnvcd from HIV.|,„o. pCVl. Purified TaT protein bwnot 
TAT toxotJ exhibited n blrong biologic acliviiy as measured by the 
CAT assiay on He La cell?;. The activiiy of naiive TAT was inhibited by 
murine anti-TAT antibodies, fnaciiyation of Tat toxoid was cvaluaicd 
by absence of rciiaivjiy tested by CAT jssay (18,19). 



ImmunizatLon Protocol 

Tal toxoid (70 ^Lg) in phosphate-buffered sulinc (PBS. 0-4 m))cjnul- 
iificd with IFA (0.4 ml), was injecied intramuscularly from I to J rijies 
at I -month intervals, lo ascertain immunogenicity with different vac- 
cine schemes and safety after tnuUipIc injections. 

Senrni and peripheral blctxf mononuclear cells (PBMCs) w«re sepa- 
rated from blood collected prior to the first injecdon (control) ind 8 
days after each injection. 



Study Subjects 

Five healthy volunteers (3 men. 2 women), between 25 and 46 years 
of age. were enmlled (A-E. Table I). HIV-l antibody negativity was 
tested by enryme-linlced immunosorbent assay (ELISA) with confir- 
mitofy Western blot lest. Inclusion criteria were ab^eiice of active or 
"chronic diseases, age between 18 and 65 years, reliability to adopt 
prevtnUve measures to prevent HIV- 1 infcaion. no exposure lo risk of 
HIV- J infection in ihe previous 3 iTwnths. no active signs or synip*oms 
of a/iy acute disea.<!e. and signed informed consent. Two more study 
subjects with rhe same charxicieristics (1 man. 1 woman) were enrolled 
as controls (F and G, Tahlc I) 



TABLE I. Immune response of 5eron££at'tvt zrudy subjects fa Tunnxoid 



CD4 cell count 



Subjects 


Age (y) 


Gender 


A - - 


46 


- F- 


B ' 


43 


M 




25 


y- 


D 


29 


M 


£ 


35 


M 


F 


30 


M 


G 


32 ' " 


F 



TO 



Tat toxoid 



40-9 

50.8; 

49.0 
'37.0 
NA 
48.5. 
43.8 



TI 


injections 


DTH* 


Anli-Tat Ab tiler' 


CMK 


44.9 


2 




16.00) 


6> 


52.1 


1 


+ 


32.(XX) 


11 


44.1 


2 


NA 


1.000 


6 


31.9 


3 


+ 


B.OOO 


32 


NA 


2 




16,000 


10 


43.6 


0 




<250 


1.2 


42.2 


0 




<2.^0 


i.d 



^ TO, preimmunization values; Tl, vaJues 4 to 6 months after ihc first immunizing injecrion. 

Delaycd-typc hypersensitivity test was performed by intradermal injection of Tai toxoid (0.5 uj( in lOO lU) 
^ Anti-Tai Ah titers were tested on semm samples collected i-6 months after the first injection 

rPXy^^^"^^'^'^'^f immunity was »mcsscd by T^ell prolifcraiiun. mcisured by ^H thymidine incorporation. Results are given as prolifen*tioo index 
(ri;. fi e= cpm (expj: cpm (control). 

NA, not available; DTK. dcliycd-rype hyperv:nsidvity; CNn. ccll-mediaied immumiy; A b. antibody: cpnu cooncs per minute. 
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One liubjcci rtfceived a single injection of TAT toxoid vaccine in* 
tramujicularly. Three study subjects were primtsd with rwo injections of 
(he inmc preparation and the remaining study subjeci received TAT 
toxoid three litres. 

Any si^ns and symptoim were carelTilly investigated by clinical 
cxacninjttion and inierviewi over the first 7 days after each injection 
and monthly thereafter for the entire (>-month follow-up period. Com- 
plete bluud ceil counts, T-cell phenoiype, and renal and liver funciiun 
tests were curried out befoit and after immuniialion. 

Immunogenicity 

The humoral response lo Tat toxoid relied on \hc dcicrminaiion by 
ELISA of cirvutaiing anti-Tat antibody levels on sera collected between 
7 and 14 days after each injection and monthly thereafter using bio- 
logically active recombinant Tat as the detecting anrigcn. 

The serum anii-Tat antibodies were detected by standard ELISA 
assay„usmg^Costar_ (Cambridge, MA. U.S.A.) plates (FB,-96 welts - 
35W). Tat recombinant protein wrs fixed on the plate at .V) ng/wcM. 
Sera at 1:500 diluiioa were tested according to the standard ELISA 
pfuctdurc and the results were expressed as optical density (OD> val- 
ues. Study pruuicol defined as respond ers thoM liiudy subjects showing 
an increase of anii-KlV- 1 TAT antibody levels of iwotold or nwre 
frum preimmunlzuiion values. This cutofTis based on the observation 
of HIV- 1 -infected but not immunized patients (>100 study subjects 
tested), who did nor exhibit vaiiability.in their Tat antibody levels (less 
than il^-fold) in conjtecutive serum «nipl« collected over a l-year 
period and tested in a same cxpeKmcnt (under the same ELISA mea- 
surements). Anti-Tat antibodies titration was done 4 to 6 months after 
the first injection and expressed as the highest dilution giving a positive 
reaction mcasurdble by ELISA. 

Assessment of the cellular response relied on both dclayed-type hy- 
persensitivity (DTH) response toward HIV- 1 TAT protein and on in 
viux) cell-mediated immunity (CMI) by T-ccU proliferation of Tal tox- . 
oid-sttmuUled PBMCs measured by 'H thymidine ir^corporatton test. 
Fresh PBMCs from srudy .'Subjects were cultured for 6 days in 96-weU 
round-bottom culture plates in the presence {test samples) or absence 
(conlrot sBmplcs) of 10 H-fi/ml of Tat toxoid. At 18 hours before 
completion of Uie culture. 0 j jxCi of thymidine was added to each well. 
Cells were then har^-esred and thymidine incorporation in cell DNA 
was measured in a f3-counrer and expressed as couni:>- per- minute per 
milliliter (cpnn/ml). Results were expressed as proliferation index (PI): 
Pi = cpm in test ^mples cpm in control samples. A PI >2 was con- 
sidered positive ( J J ). 

Admintsiration of intradermal injection of Tat toxoid (10 p-g) in 100 
M.I PBS was carried out for the DTH skin te.^i before anti-Tat vaccina- 
tion and after immunization. Positive skin test results corresponded to 
a papula of >0 3 cm in diameter measured after 45 to 72 hours. 

RESULTS 

Safety and Tolerance 

Admbistration of ihe Tat toxoid preparation one to 
three limes did not result in any uotoward locaJ or sys- 
temic reactions and was well tolerated by all the .<;ubjects. 
Even the study subjeci who received three intramuscular 
injections of the water-in-oil emulsion did not complain 
about local pain or any other discomfort. No chauge in 
complete blood cell counts and T-ccll phenotypcs, or in 



renal and liver function tests was observed in any of the 
patients. 

Humoral Response 

The 5 immunized study subjects exhibited high anti- 
Tat antibody levels in their serum following the first, 
second, and/or third injection (Fig. 1) with an increase of 
antibody levels ranging from threefold to more. than 10- 
fold from preimmunization values. No detectable anti- 
Tat antibody levels werci .shown by ELISA in conirol 
study subjects (<0.250 OD). After 4 to 6 monchs from the 
first immunizing injection, 5 of 5 immunized study sub- 
jects exhibited high titers of anti-Tac antibodies ranging 
from 1:1,000 to 1:64,000 (Fig. 1,5; Table I), v/hereas no 
detectable liters were found in controls (< 1:250). 

Cellular Response 

The 4 tested study subjects showed a positive DTH 
response to Tat characterized by a well-formed 1- to 
3-cm red papula occurring at 48 hours following intra- 
dennal injection of Tat toxoid and persisting at 72 hours 
(Table 1 ). whereas no skin reaction was observed in con- 
trol .study subjects - 

Cell-mediated immunity, as mea^iured by T-celi pro- 
liferation of PBMCs following Tat toxoid stimulation, 
wav also markedly increased in the 5 immunized indi- 
viduals but not in nonimmunized volunteers (Table 1). 
Proliferation index varied from 6 to 63 in vaccinees, 
where as it was <1.5 in controls. 

DISCUSSION 

Tliis .opcn, controlled study was designed to evaluate 
safety and immunogenicity of an active immunization 
against HIV-1 Tal protein, using an inactivated recom- 
binant Tat toxoid in healthy HIV-I-scroncgative study 
subjects. We used immunogen an inactivated but im- 
munogenic Tat (i.e.. Tat toxoid) lo avoid damages in- 
duced by native Tat on various tissues including the CNS 
(14) and the immune system (15), to which introduction 
of fat toxin might introduce hazards particularly in those 
siudy subjects with an autoimmune predisposition or 
those whose immune systems were compromised by 
chronic infections, chronic parasitic infestation, or a<; a 
result of malnutrition. Immunization with Tat toxoid, in 
a water-in-oil emulsion, was safe and well-tolerated by 
all seronegative study subjects, 

Anti-Tat immunization induced high levels of circu- 
lating anti-Tat antibodies in all immunized study sub- 
jects; this antibody response was achieved even after one 
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FIG 1 (A) Kinetics of antl-Tat antibody (Ab) production, a5 measured by onzyme-Hnked lmmunosort>€nl assay ^^^ISA) Seju 
fevels. sera from nortrxJunized Individuals (controls: F and G) did nor exh.brt detectable Irters of antibod.es. 



immunizing injection and was accompanied by a cellular 
response, as shown by T-ccll prorifcratioji in vitro and by 
skin test in vivo. Furthermore, individuals A, B, and E 
who were first immunized 1 year previously, coniinued 
to maintain a high titer of circulating Tat toxin antibodies 
(I6,000"'i 8000~\ and 16.000"\ respectively). Of inter- 
est, in individual D, who was immunized at the same 
time with Nef toxoid and p24 protein, the titers of cir- 
culating antibodies and the cellular response directed 
against these HlV-1 antigens increased greatly (data not 
shown), as well as those directed against Tat (Table I). 

In conclusion, the presence of high levels of circulat- 
ing antl-Tat antibodies should antagonize Tat toxin re- 
leased into the extracellular compannnent by infected 
cells and should thus prevent the Tat-induced immuno- 
suppression of uninfected T ceils. Thus, following HIV- 1 
exposure of uninfected individuals immunized with Tat 



toxoid and other CMI-inducing HIV-1 antigens, such as 
Env, Gag or Nef peptides, the presence of high levels of 
circulating antibodies against Tat should control the im- 
munosuppressive effect of Tat toxin released during 
acute infection and allow the cellular response induced 
by HTV-l structural antigens to develop. The almost im- 
mediate release of high level of p-chefnokines could 
conuibutc to enhancement of the ho.u resistance to 
HlV-i infection (5). A phase II/LII trial will be conducted 
to confirm these assertions. 
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